Purification and properties of hydrophilic dimers of acetylcholinesterase from mouse erythrocytes.
Differences in the glycosylation of acetylcholinesterase (AChE) subunits which form the dimers of mouse erythrocyte and a suitable procedure to purify the enzyme by affinity chromatography in edrophonium-Sepharose are described. AChE was extracted ( approximately 80%) from erythrocytes with Triton X-100 and sedimentation analyses showed the existence of amphiphilic AChE dimers in the extract. The AChE dimers were converted into monomers by reducing the disulfide bond which links the enzyme subunits. Lectin interaction studies revealed that most of the dimers were bound by concanavalin A (Con A) (90-95%), Lens culinaris agglutinin (LCA) (90-95%), and wheat germ (Triticum vulgaris) agglutinin (WGA) (70-75%), and a small fraction by Ricinus communis agglutinin (RCA(120)) (25-30%). The lower level of binding of the AChE monomers with WGA (55-60%), and especially with RCA (10-15%), with respect to the dimers, reflected heterogeneity in the sugar composition of the glycans linked to each AChE subunit in dimers. Forty per cent of the amphiphilic AChE dimers lost the glycosylphosphatidylinositol (GPI) and, therefore, were converted into hydrophilic forms, by incubation with phosphatidylinositol-specific phospholipase C (PIPLC), which permitted their separation from the amphiphilic variants in octyl-Sepharose. Only the hydrophilic dimers, either isolated or mixed with the amphiphilic forms, were bound by edrophonium-Sepharose, which allowed their purification (4800-fold) with a specific activity of 7700 U/mg protein. The identification of a single protein band of 66 kDa in gel electrophoresis demonstrates that the procedure can be used for the purification of GPI-anchored AChE, providing that the attached glycolipid domain is susceptible to PIPLC.